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DETAILED ACTION 
Response to Arguments 

Applicant's arguments, see Amendment, filed 5/6/03, with respect to the rejection(s)of 
claim(s) 1-10 under U.S.C. 103(a) have been fully considered and are persuasive. Therefore, the 
rejection has been withdrawn to claims as amended. However, upon further consideration, a new 
ground(s) of rejection is made in view of O'Keefe et al. (U.S. Patent No. 6,246,826 "O'Keefe"). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for a!! 
^i/.iKujiiwo lyjwtnuiio s^i loiui in mis unice action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over O'Keefe 
et al. in view of Aksyuk et al. (U.S. Patent No. 6,173,105 "Aksyuk '105"). 

Regarding claim 1, O'Keefe discloses an optical device for giving attenuation having: 

a substrate (Figure 1 element 50, Figure 2A element 40); 

an optical circuit, the optical circuit being formed on the substrate and divided 

v ^ - — ' * 1 1 W"" TVJ /, 

an optical element having an optical attenuating function, the optical element 
being movably disposed inside the groove at a location between the core elements 
(Figure 1 elements 22 and 26); and 

an actuating means, comprising a comb-shaped electrode, for actuating said 
optical element (Figure 2B elements 22, 26, and 33). 
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O'Keefe fails to disclose the optical circuit as having a core and a cladding and divided 
into two portions such that the core is divided into two core elements by a groove that traverses 
the core. O'Keefe teaches alternative input and output means such as an optical fiber in addition 
to the ball lenses described in a preferred embodiment and illustrated in Figure 1 . Additionally, 
Aksyuk M05 teaches an embodiment of a similar optical attenuator in which the optical circuit 
comprises waveguides as proposed (Figure 4). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have constructed the attenuating device as proposed. O'Keete discloses a possible 
modification to the attenuator as having optical fiber as the input and output device. A groove 
within an optical waveguide, such as taught by Aksyuk '105 would have been a straightforward 
method of embodying such a modification. As anticipated by O'Keefe one would have been 
motivated to embody the attenuating device within an optical fiber as an engineering expediency, 
making the attenuator a versatile device accommodated for a variety of purposes. For instance, 
using an optical fiber instead of ball lenses would have been advantageous for applications such 
as optical communication and WDM systems as discussed by Aksyuk 4 105. 

Regarding claim 6, O'Keefe discloses the optical attenuating function of the optical 
element as such as to cause the optical element to essentially perform an intercepting operation 
against signal light (Figures 3A and 3B). 
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Claims 2 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
O'Keefe in view of Aksyuk and in further view of Chai (U.S. Patent No. 6,480,662 Thai"). 

Regarding claim 2, O'Keefe discloses all of the claimed limitations except for the light 
receiving surface of the optical attenuation elements as exhibiting discretely differing optical 
attenuation amounts. Chai teaches a design of a variable attenuator shutter element (Figure 2; 
Column 2 lines 29-42). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used a shutter element such as taught bv Chai. having discretelv differ,™ 

~ ^ j ^ 

ontical attenuati 

1 auwnuaiui Uia^lUdCU I 



oy vj Keeie. u Keete teaches a vanety 
of shapes for the shutter element including rectangular, such as taught by Chai. Such a shutter 
would be advantageous for reasons taught by Chai such as an easily controllable and lower cost 
fabrication process due to the use of a patterned opaque layer over varying the coating thickness. 

Regarding claim 7, O'Keefe fails to disclose the shutter surface as bumpy. Aksyuk '105 
discloses the shutter surface as capable of scattering incident light such that it does not reenter 
the emitting waveguide (Column 2 lines 14-18). Additionally, Chai discloses a bumpy surface 
due to the patterned metal film on a transparent substrate (Column 2 lines 21-28) 

It WOllld have hppn nhvinuc tn rino r>f ^..rK^,,, :.. *i. - . .. , .i . . 

was made to have made the shutter surface bumpy in order to scatter the incident light. Such 
surfaces are old and well known in the art and would be advantageous in an application in which 
the shutter is configured perpendicular to the path of light. One would have been motivated to 
provide such a surface in an embodiment of such a device in which the shutter ph 



lane is 
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perpendicular to the path of light such that the light does not re-enter the input waveguide for 
reasons as are old and well known in the art. 

Regarding claim 8, O'Keefe discloses the blade of the shutter as gold coated to maximize 
reflectivity. Thus, it would have been inherent that the light-receiving surface of the optical 
element that receives the signal light is equal to or less than 20 dB. 

Regarding claim 9, O'Keefe fails to disclose the polarization dependence loss of the 
optical device as equal to or less than 0.2 dB regardless of the given opical attenuation amount. 
However, such a characteristic would have been inherent of O'Keefe's optical attenuator in order 
to provide the lowest possible polarization dependence loss, providing an equai loss among all 
wavelengths. 

Regarding claim 10, O'Keefe discloses a maximum value of the optical attenuation 
amount as equal to or greater than 40 dB (Figure 5). 



Allowable Subject Matter 

Claims 3-5 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 

Regarding claims 3 and 4, the prior art fails to disclose or suggest incorporating an 
optical attenuator as proposed in claim 1 in which the optical circuit portion includes a Mach- 
Zehnder interferometer having arms in which a variably optical attenuation means produces a 
thermal phase shift. 
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Regarding claim 5, the prior art fails to disclose or suggest incorporating an optical 
attenuator as proposed in claim 1 in which the actuating means comprises a third comb shaped 
floating electrode placed between the first two comb shaped electrodes and away from the 
substrate surface supports the optical element. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
w 1 1 i c c action, -rvccoruinsiv, THIS ACTION IS MADE FINAL. See MPEP 5 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael H. Caley whose telephone number is (703) 305-7913. 
The examiner can normally be reached on M-F 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (703) 305-3492. The fax phone numbers for the 
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organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 

mhc 

July 9, 2003 
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